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Abstract Utilizing Mechanical Alloy Process, that were obtained the results from investigated forma-
tion process of AC4A/SiCy composite material powders and mechanical properties of their extrusion ma-
terials. The obtained results are as follow conclusions. AC4A-10wt.% SiCp powders which were mechan-
ically alloyed at 150rpm for 420min have been obtained finely and uniformly rounded powder particals
that were reached the steady state which was saturated micro hardness about Hv 230 in the range size
of 10~20um. EDAX analysis tests have been resulted in a little amount of Fe contents increasing with
MA times, the artifical aging of AC4A/SiCp» composite materials was obtained the hardness with solu-
tion treated at 525°C for 10hrs the maximum value of Hv 230 with aging at 170°C for 1000min. The In-
tensity and width of X-ray diffraction pattern were decreasing and widening because of grain boundary
refinement and heterogeneous strain during mechanical alloying. Tensile tests at room temperature were
carried out the maximum value of 37 Kgf/mm? with extrused materials, 27 Kgf/mm? with heat treated
them at 500°C.
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Table 1. Chemical composition of AC4A alloy(wt% ).

A4 635 (1994)

Cu | si | Mg | 7Zn | | Mn | N [ T ] Al
0.08 | 815 | 038 | 003 | 039 035 | 00068 | 0.0088 [ Bal
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Table 2, Partical size of AC4A and SiCp pow-

ders.

Powder Particle size(um)
AC4C 35~150
SiCy 25~30
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Fig. 1. SEM photographs of AC4A/SiCy powders with mechanical alloying for various time.
(&) 30min (b) 60min (c) 120min
(d) 180min (e) 300min (f) 420min
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Fig. 2. Variation of micro Vikers hardness of

AC4A/SiCr powders with mechanical alloying for

various time.
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Fig. 3. SEM of sectional microstructure of AC4A/SiCy powders with mechanical alloying for various time.

(a) 30min
(d) 180min

(b) 60min
(e) 300min

(¢) 120min
(f) 420min
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Fig. 4. X-ray diffraction patterns obtained from
mechanical alloyed AC4A/SiCe powders with pro-
cessing time. (a) just blended (d) 30min
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Fig. 7. Variation of hardness of AC4A/SiCr P/M Fig. 8. Age hardening curve of mechanically
materials with salt treatment for 1 hr at various alloyed AC4A/SiCe P/M materials at 170C after
temperatures. solution treated at 525°C for lhr.
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Fig. 9.Microstructure of AC4A/SiCy P/M materials with T6 treatment.
(a) as-extruded (d) at solution treated (c) at aging time 15 hrs (d) at aging time 40 hr
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Fig. 12. SEM fractagraphs of AC4A/SiCy compos-
ites alloys after tensile tested at room temperature.
(a) as-extruded (b) heat treated 300C
(¢) heat treated 500°C
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